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Executive Summary

This report is prepared by the Maryland Department of the Environment (MDE or the
Department) Water and Science Administration Onsite Systems Division for the purpose of
reviewing the condition and effectiveness of Bermed Infiltration Ponds (BIPS) pauritycnl
Dorchester County. BIPs have been a recognized method for sewage disposal in Maryland and
primarily utilized in Dorchester County.

Recently the condition and reliability of BIPs has led the Department to take aggressive actions
to protect publithealth and the environment. In July 2021, the Secretary of the Department
instructed staff to perform an-oepth assessment of the viability of serving residential housing
with BIPs. The study action plan highlights the need for the Department to ren@eiysly
approved disposal methods to ensure acceptability and functionality.

To effectively study each BIP, the Department categorized BIPs in relation to volume of
wastewater flow, recognizing that any BIP serving more than one lot is a sharey (dethils
on shared facilities will be discussed later in this report).

BIP type Total of BIPs Failing or Imminent Risk BIP

Wastewater flow >5,000 12 6
gallons per day (gpd)

Wastewater flow >1,200 gpd 17 8
and <5,000 gpd

Wastewater flow > 600 gpd | 19 13
and <1,200 gpd

Individual BIP <600 gpd Unknown at this time Unknown at this time
(not a shared facility)

The Department developed&sign and Construction Manual for Bermed Infiltration Pond
System# July 1992, which was intended to be utilized for small residential systems serving five
bedrooms or less, with a maximum wastewater flow of 750 gpd. The usage of BIPs for larger
systemsserving multiple dwellings evolved into the large number of shared facilities currently
under study. Increasing the design to accommodate larger wastewater flows does not account for
the complexity of responsibilities associated with shared facilities.

In Dorchester County, there is a total inventory of 47 shared facilities served by BIPs; this is a
combination of 253 building lots, of which 69 are currently undeveloped. This study confirms
that 60% of the 45 regularly inspected BIPs are in a curraetatéailure or imminent risk of



failure. To further exacerbate the environmental impact, seven BIPs have been identified as
actively discharging sewage effluent onto the ground surface during the field inspections while
conducting this study. The disclhyas ranged from a continual overflow to a sporadic overflow
based on factors such as precipitation, use and site conditions.

The inventory of BIPs can be categorized as individual or shared facilities and new or existing.
Subsets to any of these categerare the undeveloped previously approved lots. To date the
Department proposes to notify all local Approving Authorities in all counties to discontinue any
blanket approvals for development based on a BIP as a method of sewage disposal. For the
number ofproperties that have previous approval, but have not constructed the BIP, the
Department and the local Approving Authority should identify the total inventory of these
affected properties and analyze them on a-bgsmase basis. Further evaluation shdugd
performed to determine if an alternative method of sewage disposal may be utilized prior to
considering the construction of a BIP.

For properties served by existing BIPs that are not presently failing or at risk for imminent
failure, development shéibe allowed based on site specific conditions. These would include
identification of responsible parties, renewal of groundwater discharge permits (where
applicable), BIP inspection, operation and maintenance schedule, physical conditions, safety
measure and a plan for addressing emergency conditions.

For properties served by existing BIPs that are failing, development should not be considered
until identification of the repair method is identified and implemented. In the interim conditions
for addressing the failure will need to be determined. Recomiatiens will be based on
availability for public sewer connection,-going maintenance, and monitoring of the existing
BIP, and any alternative esite sewage disposal method.

The Department will continue frequent monitoring and potential developmeanhsént orders,
while working toward alternative solutions and ultimate abatement. This study denotes the
complexity surrounding privatelgwned community systems, shared facility requirements,
operation and maintenance of systems, public health riskrancbnmental protection, which
may necessitate an addendum to this report. The Department intends teufpNath detailed
strategies with an addendum to update the findings and recommendations.

Purpose of this document

This document has been prepabgdhe Department to provide an overview of the historic use,
design and construction, current status and considerations of the use of BIPs in Maryland.
Through the ongoing efforts of the Department in a focused study, this report highlights findings
and ecommendations on this method ofsite sewage disposal with regard to the protection of
public health and the environment.



Introduction to a BIP

In specific areas of Maryland such as the Coastal Plain Physiographic Province, BIPs have been
utilized as jrt of a conventional onsite sewage disposal system (OSDS) in which primarily
treated sewage effluent is discharged to a pond structure that intersects shallow groundwater.
Typically, less permeable or hydraulically restrictive soil near the ground susfazeavated;
exposing underlying saturated sandy material to create a pond, and spoils from the excavation
are piled above the surrounding ground to create alitarstructure. Household wastewater

enters a typical mukthambered septic tank whereaetttes into layers and is ready for

conveyance for final dispersal/disposal. The partially treated liquid effluent is then conveyed and
discharged to the BIP, for additional treatment through dilution and naturehénical

processes for final dispos#iological organisms in the pond, along with dilution, provide
treatment of the wastewater, after which the wastewater moves into and through shallow
groundwater beneath and surrounding the pond or is removed due to evaporation near the
surface.

A BIP can serve a single home or multiple homes, and BIPs serving multiple homes are
considered shared facilities for regulatory purposes. BIPs need regular maintenance in order to
function properly. This includes keeping tall vegetation and trees awaytti@BIP in order to
maximize light and air flow to the pond and to limit the addition of extra organic material to the
water. Without adequate light and air flow, the biological organisms that treat the effluent in the
BIP will die and the BIP will ceag®e function. Furthermore, BIPs need proper safety equipment,
fencing and signage to prevent undue harm to the public through unwanted access and or contact
with thesedeepwaterfeatures.

History of BIPs

The use of BIPs in Maryland began as a redutiatural site limitations, including very shallow
seasonal groundwater water table elevations, limited soil permeability/impermeablalsub

and numerous failing conventional trench septic systems in the Little Choptank and Neck
Districts of Dorcheste€County. Beginning in the late 1960s and into the-rf@@0s, the
Dorchester County Office of Environmental Health began experimenting with BIP evaluation,
construction, and monitoring on several properties.

With studies conducted into the miahd late1980s, the use of and approval for BIPs became
regulatory history with the inception of County Groundwater Protection Reports (GPRS) in
several coastal plain regions of the Eastern Shore. Along with the GPRs, additional reports were
produced by various ageies such as the University of Maryland Center for Environmental and
Estuarine Studies (UMCES) at Horn Point, Department of Natural Resources (DNR), and the
Maryland Department of Health (MDH /MDE. Running concurrently to the evaluation of the use



of BIPsas an alternate means of sewage disposal, the expanding proposal for and construction of
BIPs in Dorchester County was underway between 1985 and 1995.

The majority of BIPs within Dorchester and other Eastern Shore counties are located in
environmentallysensitive areas prone to nuisance tides, wetlands distribution, and sea level rise.

Design of BIPs

In July 1992, the Department published Besign and Construction Manual for Bermed
Infiltration Ponds.Although relatable site evaluation criteria and de&ad conventional esite
sewage disposal equipment similar to other groundwater penetrating systems in the state were
considered, BIP design and installation with regard to landscape positions differed considerably.
BIPs were designed upon completion atandard site evaluation, including soil and hydraulic
conductivity testingpermeability,and identification of sufficient area. Although the manual
provides three pretreatment options, maltambered septic tanks, sdiiters, and aerobic

treatment uits to serve as the primary treatment of sewage, BIPs lack effective pretreatment.
BIPs have multiple compartment septic tanks, which allows for primary settling as the only
pretreatment method. Effluent exits the septic tank and enters a pump chandizahfarge into

a BIP.

The pond was excavated to expose a minimum of 2 feet of permeable saturated sandy substratum
that is overlain by an impermeable soil at least 5 feet thick. To achieve adequate containerization
of water, dilution of waste strengthato provide sufficient hydraulic head, the BIP slope and

depth are site specific, but generally range anywhere from 6 to 15 feet below original grade or
ground level.

The berm would be constructed utilizing overburden removed from the excavation ded igra
provide an interior pond slope no flatter than one and 1.5 feet horizontal to 1 foot vertical with a
1:1 foot slope being preferred for weed control. Furthermore, the section of the berm above and
covering the original ground level would be condedowith an interior berm slope between 6:1,

or 8:1 slope. Approximately 2 feet off the bottom of the pond is the discharge line for conveying
wastewater from the dwelling(s).

Description of treatment in the BIP includes algae and other pond organiset the sewage,

it is diluted by groundwater moving into and out of the pond. Effluent is dispersed and disposed
through the pond sidewalls and bottom into the whaéaring sandy substratum driven by the
hydraulic head formed in the pond. Ponds aredsto expose permeable sidewall adequate to
transmit design flow. A systematic of mutésidence (shared facility) BIP is shown below.
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STATUS OF BIPS IN DORCHESTER COUNTY

Shared facility BIPs in Dorchester County are overseen by the Dorchester County Sanitary
District, Inc. (Sanitary District). The Sanitary District is a public corporate body and is managed

by a sixmember commission. State law contains provisions unigtreet8anitary District,
including the Sanitary Districtdos ability to
and to levy assessments against BIP users for maintenance and care for tBed83s%72 to

9-679 of the Environment Article df¢ Annotated Code of Marylard/hile the Sanitary District
operates shared facility BIPs in Dorchester County, it is ultimately the property owners served by
the BIP that are liable for BIP maintenance, repairs, and any environmental violations

attributabé to the BIP.

The majority of constructed shared facility BIPs surveyed in Dorchester County suffer from non
compliance due to a lack of owner and/or Sanitary District maintenance neglect. Fencing,
signage, and life saving devices are typically lackindy@nin disrepair, presenting safety



hazards. Furthermore, lack of vegetation control around BIPs presents both additional organic
load (leaves, woody debris), but are also prohibitive of access for inspection and maintenance.
Of paramount concern to exisfj stakeholders using BIPs is the lack of suitable alternatives for
replacement of aging and/or failing systems.

Due to the general location of most BIPs in Dorchester County being near transitional landscapes
of nontidal and tidal wetlands, marsh anégSapeake Bay Critical Area, the effects of land
subsidence, sea level rise, and climate change are readily apparent. Nuisance tides, increased
frequency of area flooding, and threat of tropical storm surges all have a significant impact on
these locationsAdditionally, associated hydrogeologic conditions, in accelerated flux, leave BIP
users with limited alternate means of sewage disposal and regulators with limited means of rapid
response to abate a public health emergency.

The overall age of BIPs indchester County is another factor in their respective suitability and
longevity. The majority of BIPs having been constructed from thel®&0s to the early 1990s
coupled with thdong-termlack of adequate maintenance has resulted in an increasefl rate o
system failures.

BIP Work Study Findings

In July 2021, the Department enhanced its involvement with BIPs after identifying performance
problems, particularly in association with older and poorly maintained ponds.

Considering the multiple environmental and public health risks, including thasgaded with

the effects and impacts of climate change, flooding, surface and groundwater contamination of a
failing BIP, the Department developed a Work Study and Action Plan (thetBlaegyin a

process of both physical evaluation of BIP condition:ygMith anin-depthassessment of five

BIPs to include specific surface and groundwater biochemical analysis and specific inspection
criteria.

To prioritize the Plammplementatiorand provide prompt response to stakeholders, the
Department partnered withe Maryland Environmental Service (MES) to supplemeitid

data collection. Additionally, the Department performed installation of monitoring well networks
at the five specific BIPs. To date, over 145 physical BIP inspections have been perforred base
on comprehensive and consistent criteria. Quarterly groundwater monitoring and surface water
sampling from the five BIPs has been collected and analyzed.

General information on each Shared Facility BIP constructed in Dorchester County can be found
in the report appendix. For the purpose of adequate representation, the following lists the five
Shared Facility BIRdor enhanced inspection, surface and groundwatartoring:

~

0 Bogle/Kilmaurie



3 2-Lot Shared Facility No. 5; Hudson Road, Cambridge
0 Deep Water M. 1
3 12-Lot Shared Facility No. 24; Deep Water Road, Madison

0 Ferry Farms No. 1

3 6-Lot Shared Facility No. 37; Kim Drive, Cambridge
0 McKeil Point No. 1

3 12-Lot Shared Facility No. 21; Brooks Road, Madison
0 Ruxton Landing

3 9-Lot Shared Facility No. 23ieather Lane, Cambridge

BIP INSPECTIONS

Inspections have been conducted to assess the overall physical conditions of 45 BIPs. By
assessing and evaluating the following:

0 Risk of failure

0 Berms properly cleared of woody vegetation (i.e., maintained movesseg).

O Presence of signage (i .e., Andeep water, s
0 Adequate 2 feet of freeboard.

0 Location within the Chesapeake Bay Critical Area (CBCA) or other environmentally

sensitive area.

The inspections identified frothe 45 BIPs the following results.

Inspection category Number of BIPs Percentage
Risk of failure 27 60
Lack of berm maintenance |24 53
Lack of signage or fencing | 31 68
Less than 2 feet of freeboard 30 66
Within CBCA/sensitive area | 42 93

In the report appendi¥igure No. 1provides an example inspection form utilized by the
Department during the Work Study. Report appelfdxre No. 2Jists inspected Shared

Facility BIPs that have been identified in either active failure or immindnofitailure based

on lack of freeboard and site conditions. Please noté-itpate No. 2represents the

aforementioned designations in effect at the time of the report. BIP Work Study sample sites are
indicated as yellow highlights, that are also idesdifas failing or at imminent risk of failing.

Tan highlights indicate aBnvironmental Justice screening area of concern



The following photos illustrate examples of compliant and noncompliant BIPs identified during
inspections.

Deep Wwater rd
MSSAD

Aerial view of Deep Water 1 and 2 BIPs (left and bottom) near Little Chojrevek (upper and
lower right). Note proximity to tidal wetland transitions and surface water.
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BIP with temporary fencing and adequate gate, signage, and life ring.
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BIP with poor vegetation maintenance and less than 2 feet of freeboard.
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BIP with adequate fencing and vegetatmaintenance butas inadequate freeboard (less than
20) and at potenti al ri sk of discharge in the
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